Protective effects of BDNF and NT-3 but not PDGF against hypoglycemic injury to cultured striatal neurons.
Brain-derived neurotrophic factor (BDNF), neurotrophin-3 (NT-3), and platelet-derived growth factor (PDGF) exert trophic effects on striatal neurons in vitro, which raises the possibility that these growth factors might also counteract neuronal death provoked by various insults. We have found that BDNF and NT-3, but neither PDGF-AA nor -BB, added 24 h before the insult ameliorated hypoglycemic neuronal damage induced by 15 or 24 h of glucose deprivation in rat striatal cell cultures. BDNF and NT-3 afforded neuronal protection even when administered 8 or 4 h, respectively, after the onset of hypoglycemia. In normoglycemic striatal cultures exposed to these neurotrophins for several days, there was a slight, nonsignificant increase of the number of surviving microtubule-associated protein-2-positive cells (20-30%) compared to untreated control cultures, but no change of glial cells. Exposure of the cultures to BDNF or NT-3 produced a significant increase in the number of neurons expressing detectable levels of the calcium-binding protein, calbindin, suggesting that a stabilization of calcium homeostasis might be implicated in the neuroprotection. Immunocytochemical analysis revealed that the majority (70-80%) of neurons in the striatal cultures expressed TrkB and TrkC, the functional receptors for BDNF and NT-3, respectively, implying that the effects of the neurotrophins are most likely direct. These data indicate that BDNF and NT-3 can protect striatal neurons against hypoglycemia in vitro and raise the possibility that these neurotrophins could counteract striatal neuronal death induced by hypoglycemic and ischemic insults in vivo.